Engineering strictosidine synthase: rational design of a small, focused circular permutation library of the β-propeller fold enzyme.
Strictosidine synthases catalyze the formation of strictosidine, a key intermediate in the biosynthesis of a large variety of monoterpenoid indole alkaloids. Efforts to utilize these biocatalysts for the preparation of strictosidine analogs have however been of limited success due to the high substrate specificity of these enzymes. We have explored the impact of a protein engineering approach called circular permutation on the activity of strictosidine synthase from the Indian medicinal plant Rauvolfia serpentina. To expedite the discovery process, our study departs from the usual process of creating a random protein library, followed by extensive screening. Instead, a small, focused library of circular permutated variants of the six bladed β-propeller protein was prepared, specifically probing two regions which cover the enzyme active site. The observed activity changes suggest important roles of both regions in protein folding, stability and catalysis.